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The ball valve is an important branch of valve and it is switched by a ball. There 
are many advantages of the ball valve: small fluid resistance, easy running switch, 
good sealing, long life, high reliability, etc. In recent years, with the increasing 
demand of ball valve from industry, the performance requirement of the ball valve is 
becoming stricter. This thesis researches on design, manufacture and experiments of 
high-pressure soft-seated ball valve: combining experience design, CAD and FEA 
technology and applying them in the designing and optimization of the ball valve; 
researching deeply on the processing technology of the valve ball’s sealing surface; 
finally, the experiments verify the FEA simulation and excellent performance of the 
ball valve. The major achievements of this paper are as follows: 
A high-pressure soft-seated ball valve is designed and it is compact and easily to 
be operated; the hydrostatic test, life test and burst test show that this ball valve has 
excellent performance: without leakage under static pressure test (water pressure: 
30MPa, gas pressure: 0.7 MPa) and burst test (water pressure: 60MPa), the life of the 
ball valve is up to 20,000 times. 
Based on FEA theory, MSC.Patran/MD.Nastran software is applied for the FEA 
stress and displacement analysis of the key parts and assembly of the ball valve. 
Finally, the static pressure test verify the FEA simulation: the displacements in the 
experiment are very close to the displacements in the FEA simulation. 
This thesis researches deeply on the valve ball’s cup-shaped tool lapping method 
and gets the removing function of this method; the lapping experiments verify the 
removing function and provide a good combination of the technological parameters: 
pressure (0.35MPa), concentration of the lapping powder (40%), velocity (35m/min).  
A valve ball’s lapping instrument which has a cup shaped cutter is achieved; the 
instrument is convenient, efficient, compatible for different size of the valve ball, and 















machine and its price is very low.  
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球阀的发展大致经历了三个阶段：一是从 19 世纪 80 年代到 20 世纪的 20 年
代初期，美国开始在一般生活用管道上使用小口径球形旋塞阀，是球阀发展的初
始阶；二是 20 世纪 20 年代到 50 年代，1921 年瑞士爱舍、魏斯(Escher Wyss)公
司，提出了以摩擦面进行密封的研究课题，并生产了泵站用 2m 直径的球阀(与目
前球阀有很大差别)，但由于密封材料没有解决，球阀技术处于停滞不前的状态；



















球阀结构如图 1.1 所示，其主要有阀体、阀座、球体、阀杆、手柄组成。 
 
1-阀体 2-阀座 3-阀球 4-阀杆 5-手柄 







































1-阀体 2-阀座 3-阀球 4-上阀杆 5-下阀杆 
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